Abstract During their life course, older persons' income level may become discrepant with the socio-economic status of their neighbourhood. This study examines whether and how such discrepancies affect older persons' physical and mental health. Using baseline data from the Longitudinal Aging Study Amsterdam, 2,540 non-institutionalised persons aged 55-85 years were classified based on self-reported income and neighbourhood status. Two categories defined discrepancies: discrepant-low (DL, low income in high-status neighbourhood), and discrepant-high (DH, high income in low-status neighbourhood). Both categories were compared with the same reference category: matched-high (MH, high personal and high neighbourhood income status). A range of health indicators were examined, as well as mediating effects of neighbourhood and individual characteristics. Among the 504 persons who reported a high income, 16% lived in a low-status neighbourhood (DH). Conversely, among the 757 persons living in a high-status neighbourhood, 24% had a low income (DL). The DL category mainly lived in rural areas, and the DH category predominantly in large cities. The data show discrepant income effects (DL vs. MH) on physical and cognitive ability, self-rated health, and loneliness, and discrepant neighbourhood effects (DH vs. MH) on physical and cognitive ability, depressive symptoms, and loneliness. Personal income effects were partly mediated by other personal characteristics, and neighbourhood effects were fully mediated by socio-economic neighbourhood characteristics as well as by older persons' perceptions of their neighbourhood and their income. It is concluded that discrepancies between personal income and neighbourhood status, accrued throughout the life course, are associated with poor health.
Introduction
The existence of income-based differences in health is supported by ample evidence from socio-epidemiological studies in the general population. More recent crossnational evidence shows that also among older persons, lower income levels are associated with poorer health (Grundy and Holt 2001; Huisman et al. 2003) . Some authors on health inequalities have stated that health differentials may stem not only from individual characteristics but also-or even more so-from characteristics of the neighbourhood in which people live. This view is in line with the long-standing interest of medical geographers and sociologists in the association between area and health (Sampson et al. 2002; Krause 2003; Macintyre and Ellaway 2003) . Recently, there has been an increase in research on the association between neighbourhood and health in older people. This research has demonstrated small but consistent neighbourhood effects on both physical and mental health outcomes. Physical functioning (Balfour and Kaplan 2002; Wainwright and Surtees 2004; Fisher et al. 2004) , and selfrated health (Kobetz et al. 2003; Patel et al. 2003) have been shown to be associated with neighbourhood characteristics such as neighbourhood income level and social integration. Walters et al. (2004) found increased depression and anxiety in more densely populated areas, but associations with neighbourhood deprivation were explained by individual factors. Wainwright and Surtees (2004) found only a weak effect of area deprivation on mental health.
The association between neighbourhood and health has been shown to be stronger in older than in younger and middle-aged groups, with the strongest association in early old age (Robert and Li 2002) . A common explanation is that older people tend to be more dependent on their immediate surroundings, as they are less likely to engage in activities such as employment, and have a greater chance of becoming functionally disabled (Simonsick et al. 1995; Rowles and Ravdal 2002; Mollenkopf et al. 2004 ). This explanation, however, overemphasises the detrimental effects of ageing, and may represent a very partial view. In this contribution, we suggest instead a life course perspective on the relevance of the neighbourhood and its effects on older adults' health (Robert 2002; Golant 2003) . It may be postulated that in the course of their adult lives, people move to a neighbourhood which best fits their income. This is the place where they intend to grow old. Over the years, however, they may experience changes in two respects. First, their income may decline, because of retirement, widowhood or for other reasons. Once income has declined in later life, it is very unlikely that it will return to former levels (Braam 2001) . The lower income is therefore to be faced as a permanent state. Second, the neighbourhood may undergo changes. Although there may be neighbourhoods which improve over time, our interest is in neighbourhoods which deteriorate. In particular, some urban neighbourhoods may experience an increasing inmigration of lower-income and culturally diverse groups, which often goes hand in hand with physical deterioration (Krause 1996) . Because of such changes, discrepancies may occur between the socio-economic status of the neighbourhood older persons live in and their personal income level. Our general hypothesis is, then, that such discrepancies contribute to neighbourhood effects on health.
Research on individuals in ''discrepant'' situations can teach us more about the influence of either of the two discrepant factors. Moreover, the discrepancy itself may cause distress, as well-being depends more on relative income-compared to relevant others-than on absolute income (Marmot and Wilkinson 2001) . This is in line with social comparison and cognitive dissonance theories, which would predict that distress results from experiencing a discrepancy between some standard for comparison and reality (''I want to be well-off but everybody around me is richer, so I cannot be that welloff''). Furthermore, although living in a higher-status neighbourhood can compensate for negative effects of individual poverty, through better physical and social living conditions (Fauth et al. 2004; Hou and Myles 2005) , other people's wealth may also emphasise one's own lack of it, thus causing distress. To explore possible effects of discrepant situations, older persons who live in a neighbourhood which ''matches'' their income level are compared to those with ''discrepant'' incomes and to those who live in a ''discrepant'' neighbourhood respectively.
To investigate how neighbourhood environment affects health, several authors suggest multiple pathways, including socio-economic conditions (e.g. unemployment rate), social integration (e.g. age homogeneity, population turnover), physical aspects (e.g. housing quality), and services and resources (Macintyre et al. 2002; Sampson et al. 2002; Glass and Balfour 2003; Thome´se et al. 2003 ). The research literature shows little consistency in specific conceptualisations and measurements of these pathways, but nevertheless the outcomes are surprisingly robust in that structural characteristics, social relationships, and social problems in neighbourhoods are interrelated (Sampson et al. 2002) . The socioeconomic conditions are considered as most influential on health (Glass and Balfour 2003) .
Some discussion exists in the literature on the issue whether perceptions of neighbourhood characteristics matter more or less to health than do objective characteristics (Kawachi and Berkman 2003) . Clearly, each may affect health according to different mechanisms (Krause 2003) . To the extent that subjective perceptions are related to objective characteristics as well as to physical and mental health, they may be considered as intermediary factors in the association between neighbourhood characteristics and health (Brown 1995) .
As discrepancies between income and neighbourhood status have not been explicitly studied so far, this contribution is basically exploratory. The following issues are addressed in this study:
-What proportion of the older population lives in a ''discrepant'' neighbourhood? -What are the characteristics of neighbourhoods with older persons having ''discrepant'' incomes compared to those with older persons having ''matching'' incomes? What are the characteristics of older persons living in ''discrepant'' neighbourhoods compared to those living in ''matching'' neighbourhoods? -How do discrepancies between income and neighbourhood status affect health? -To what extent do individual and neighbourhood characteristics explain the effect of discrepancy on health? To what extent do subjective perceptions of neighbourhood characteristics explain the effect of discrepancy on health?
Methods

Sample
The data for this study are derived from the Longitudinal Aging Study Amsterdam (LASA). LASA is based on a nationally representative cohort, initial ages 55-85 years, with over-sampling of men and older-old people. The sample was recruited for The Netherlands Stimulating Programme on Research on Aging (NES-TOR) study on Living Arrangements and Social Networks of older adults (LSN), which had a response rate of 62. 3% (n=3,805; Knipscheer et al. 1995) . About 10 months after the LSN interview, participants were approached for the first LASA cycle (1992) (1993) . This cycle is the basis for the current study (Deeg et al. 1993) . By the start of the LASA baseline, there were 3,679 surviving LSN participants. Of these survivors, 3,107 subjects took part in the interviews and tests, yielding a response rate of 84.5%; the 15.5% non-response consisted of 3.6% ineligibility through frailty, 1.1% not contacted after eight or more attempts, and 10.7% refusals. Non-response was associated with higher age and lower education (Deeg et al. 2002) .
For the purpose of this study, institutionalised persons were excluded, leaving 2,981 respondents. Furthermore, respondents were excluded because of missing values on postal code information on neighbourhood status (n=14) and on individual income (n=427), leaving a sample 2,540 non-institutionalised persons.
Measures
''Matched'' and ''discrepant'' groups Neighbourhood characteristics, derived from the fourdigit postal code, were obtained from Statistics Netherlands for the year 1993 (Statistics Netherlands 1993). The postal codes cover on average 5,000 inhabitants. Neighbourhood income status was based on the rental price of rented houses, the purchase price of owneroccupied houses, and the monthly household income of a sample of households within each postal code area. It was coded as (1) minimum (up to € 570), (2) under modal, (3) modal (ca. € 1,660), (4) up to twice modal, (5) over twice modal. While the great majority (41%) was categorised as modal (code 3), ''low'' and ''high'' neighbourhood status were defined as codes 1 and 2, and codes 4 and 5 respectively.
The respondents were asked to report their monthly income from all possible sources in classes ranging from € 453 or less to € 2,269 or more. The classes were converted to the median income. If the respondent had a partner, the partner's income was also asked. In this case, a correction factor of 0.7 was applied to obtain an adjusted adult equivalent (Schiepers 1988) . A monthly income of € 680 or less was defined as ''low'' and a monthly income of € 1,600 or more as ''high''.
Based on neighbourhood status and respondent income, three categories were defined, indicating agreement between personal and neighbourhood income status ( Fig. 1 ): matched-low (ML), matched-middle (MM), matched-high (MH). Two categories defined discrepancies: discrepant-low (DL, low income in highstatus neighbourhood), and discrepant-high (DH, high income in low-status neighbourhood).
Neighbourhood variables
Other neighbourhood characteristics based on the postal code were employed to obtain a further description of the living environment of the groups distinguished, in order to explore the mechanisms which might be promoting or damaging health (Glass and Balfour 2003) . Characteristics indicating socio-economic context within the neighbourhoods are the percentage of inhabitants on social security, and the extent of homeownership in the postal code area (scores: 1=all rental to 5=all owneroccupied). Characteristics indicating social integration are neighbourhood turnover (the percentage of migration out of the neighbourhood in a year) and age homogeneity (the percentage of inhabitants aged 65 and over). Availability of shops and services was indicated by the percent of postal codes in a large city and urbanisation. The latter is a score based on the number of addresses per square kilometre, ranging from 1 for <500 to 5 for >2,500. This measure has been shown to be a good indicator of human activity and availability of services (Den Dulk et al. 1992 ).
Individual variables
Socio-demographic characteristics In addition to gender and age, also level of education, type of household, housing tenure, and years lived in the neighbourhood were included as potential confounders.
Education was assessed as the highest level completed, from 1=less than elementary school to 9=university. Type of household was coded as 0=no partner in household, 1=partner in household. Housing tenure was coded as 0=tenant, 1=owner-occupier.
Physical and mental health Physical and mental health covered a broad range of measures, in order to explore similarities and differences between outcomes. The measures include tests of physical performance, self-reported functional limitations, self-rated health, cognitive impairment, depressive symptoms, and loneliness.
Physical performance was measured by asking the respondent to put on and take off a cardigan which had been brought in by the interviewer (Magaziner et al. 1997) , to walk back and forth 3 m as fast as possible, and to stand up from and sit down in a straight chair five times with arms folded (Guralnik et al. 1994) . The time to perform each activity was measured in seconds. Respondents who could not perform the activity were given a score 4; those who could perform the activity were given a score 0 to 3, according to the quartile of the number of seconds needed. The scores on the three activities were summed to a total performance score, ranging from 0 (very good) to 12 (very poor).
Functional limitations were assessed by three items: ''Can you climb up and down a staircase of 15 steps without stopping?'', ''Can you cut your own toenails?'', and ''Can you use your own or public transportation?''. Response categories were 0=''yes, without difficulty'', 1=''yes, with difficulty'', 2=''not able without help'', and 3=''cannot'' (Van Sonsbeek 1988; Kriegsman et al. 1997) . The three items were combined into one score ranging from 0=having difficulty with none of the three activities to 9=not able to do any of the three activities.
Self-rated health was assessed with the single-item question ''How is your health in general?'' which had five response categories: 1=very good, 2=good, 3=fair, 4=sometimes good, sometimes poor, and 5=poor (Van Sonsbeek 1991) .
Cognitive impairments were ascertained using the Dutch translation of the MiniMental State Exam (MMSE, Folstein et al. 1975; Launer et al. 1993 ). On 23 questions and tasks, respondents received one or more points when they gave the correct answer or performed the task correctly. Scores range from 0 (all answers incorrect) to 30 (unimpaired).
Depressive symptoms were ascertained using the Dutch translation of the 20-item Center for Epidemiologic Studies Depression scale (CES-D, Radloff 1977; Beekman et al. 1997) . Respondents were asked to indicate how often during the preceding week they had experienced each symptom, with response categories 0=(almost) never to 3=(almost) always. The score range is 0 (no symptoms) to 60 (maximum number of symptoms).
The respondent's experience of loneliness was assessed using the De Jong Gierveld Loneliness scale, which ranges from 0 to 11 (De Jong Gierveld and Kamphuis 1985) .
Perceptions
As potential mediators of the association between neighbourhood and health, perceptions of income, neighbourhood and housing were assessed.
Income satisfaction was indicated by two items: satisfaction with income level and satisfaction with living standard, each with five response categories ranging from very dissatisfied to very satisfied. Both items were summed to a score ranging from 0 to 8. Perceived income stability was indicated by two items: having experienced a decline in income of at least € 100 in the preceding 5 years, and expecting a decline in income, each with two response categories: 0=yes, 1=no. These items were summed to a score ranging from 0 to 2, with a higher score indicating greater stability.
Neighbourhood perception was measured by two items: experiencing living in the neighbourhood as pleasant and feeling safe walking outside in the evening, each with two response categories: 0=no, 1=yes. The two items were summed to a score ranging from 0 to 2. Housing perception was measured by an item asking directly about satisfaction with the home (scores 0=dis-satisfied, 1=satisfied). Attachment to the neighbourhood was assessed with an item asking if the respondent wished to relocate in the near future (scores 0=yes, 1=no).
For all perception measures, a higher score indicates a more positive perception.
Statistical methods
In a first step, all neighbourhood and individual characteristics and all indicators of physical and mental health were tested for differences across the five categories ML, DL, MM, DH and MH. In a second step, post-hoc comparisons were performed to test for differences (1) between those with low vs. high income levels, among those living in a high-status neighbourhood (DL vs. MH), and (2) between living in a low-vs. a high-status neighbourhood, among those with high income (DH vs. MH). Thus, for each characteristic and for each health indicator, two linear regression analyses were performed-one within the high-status neighbourhood group, the other within the high-income group. These analyses were adjusted for age and sex, because of the stratified nature of the sample.
In a third step, objective neighbourhood characteristics, individual socio-demographic characteristics, and perceptions of neighbourhood and housing were included in the original models one by one to examine the explanatory value of each of them. A characteristic is considered as a mediator when the regression coefficient in the original model is reduced by at least 10%.
Results
Non-response analysis
Of the 2,981 eligible community-living participants, a substantial number (n=441, 14.8%) had missing data on the key variables neighbourhood status and, especially, on income. The subjects with incomplete data appeared to have contrasting characteristics. On the one hand, they were younger, more often homeowners, more often satisfied with their income and they more often reported a stable income than those with complete data. They also lived more often in a neighbourhood with a lower percentage of inhabitants receiving social security benefits and with a higher percentage of homeowners. On the other hand, they were more often female, reported more functional limitations, had more cognitive impairments, and more depressive symptoms. These contrasting characteristics make it difficult to anticipate any systematic effects on the results when omitting those with incomplete data.
Descriptive statistics
Among the 504 persons who reported a high income, 15.5% lived in a low-status neighbourhood (DH), and among the 757 persons living in a high-status neighbourhood, 23.8% had a low income (DL). Conversely, among the 792 persons who reported a low income, 22.7% lived in a high-status neighbourhood (DL), whereas among those 750 persons living in a low-status neighbourhood, 10.4% had a high income (DH). Of the total sample, 7.1% were categorised as DL, and 3.1% as DH (Fig. 1) .
The neighbourhood characteristics generally showed differences between low-and high-status neighbourhoods (Table 1, upper part) . Compared to the high-status neighbourhoods (DL and MH), the socio-economic neighbourhood characteristics of the low-status neighbourhoods (ML and DH) showed a significantly higher percentage receiving social security benefits (27 and 28% vs. 23 and 24%) and a lower extent of homeownership (1.7 and 2.1 vs. 3.8 and 3.9). The first indicator of social integration, neighbourhood turnover, did not differ significantly between the low-and high-status neighbourhoods: the migration out of the neighbourhood was about 4% per year in each group distinguished. Also, the percentage of the population aged 65 and over did not differ significantly. The indicators of access to services did differ significantly between low-and high-status neighbourhoods: 32% (ML) and 41% (DH) of low-status neighbourhoods were located in a large city, against 17 and 30% of high-status neighbourhoods (DL and MH). Urbanisation in terms of the number of addresses per km 2 followed the same pattern. Similar percentages of the ''matched'' (ML and MH) neighbourhoods were located in a large city, whereas the ''discrepant'' (DL and DH) neighbourhoods deviated significantly-the DL towards less urbanisation, and DH towards greater urbanisation.
As opposed to the neighbourhood characteristics, the personal characteristics generally showed differences between low-and high-income groups (Table 1 , lower part). The average age of the low-income sample members was significantly higher than that of the high-income sample members. Moreover, sample members in ML were older than those in DL neighbourhoods, and older in DH than those in MH neighbourhoods. The percent females was more than twice as high in the lowincome groups (71%) as in the high-income groups (31%). Meanwhile, the percent females did not differ between both low-income groups, nor between both high-income groups. Low-income sample members more often had elementary schooling only, as opposed to the high-income sample members among whom the proportion having attained elementary school only was very low (8-14%). In addition, a significant difference existed between ML and DL sample members, the former having the highest percentage of elementary schooling only (70%). The proportions having no partner in the household followed the same pattern: low proportions among the higher-income groups (14-16%), and much higher proportions among the lower-income groups, with an additional difference between ML (81% having no partner) and DL (61% having no partner). The percentage of homeowners was highest among MH sample members (71%), followed by DL sample members (48%), who were in turn followed by DH sample members (30%), with the fewest homeowners among the ML group. Thus, differences in homeownership followed both the neighbourhood and the personal income divide. Finally, the average length of time respondents had lived in their neighbourhood was just over 20 years, and showed a significant difference for DL, where it was 25.5 years, versus all other groups. The descriptive data show that subjects with a low income living in a high-status neighbourhood (DL) predominantly lived in non-urbanised areas with favourable characteristics. In particular, these neighbourhoods featured a relatively low percentage of inhabitants receiving social security benefits, and a high extent of homeownership. The distribution of their personal characteristics showed a relatively high level of education and a relatively high percentage of homeowners, coupled with a long history of living in the neighbourhood. Additional data (not shown in table) indicate that a relatively high percentage (70%) of the DL homeowners no longer had a mortgage. These data support our hypothesis that their income may have declined in the past, but that this was no reason for them to move out of the neighbourhood they had been connected with for many years.
By contrast, the neighbourhoods of the subjects with a high income living in low-status neighbourhoods (DH) were predominantly urban and had several unfavourable characteristics. The percent of inhabitants receiving social security benefits was relatively high, and homeownership relatively low. Furthermore, the number of addresses per km 2 was quite high, with the favourable implication of having relatively many services nearby. In their personal characteristics, they did not differ much from the high-income group who lived in high-income neighbourhoods (MH), except that the percentage of homeowners in the DH group was relatively low compared to the MH group. These data support our hypothesis that this group lived in neighbourhoods which once had a good status, but had deteriorated over time.
Physical and mental health
The physical health indicators generally showed a gradual increase from the ML to the MH group (Table 2, upper part). The differences between the DL and MH categories were greater and more often significant than those between the DH and MH categories. The general pattern of outcomes becoming gradually more favourable also held true for the mental health indicators. A notable exception is depression: the average number of symptoms in the DH category was greater than in the DL category. Moreover, after adjustment for age and sex, the depression difference between the DL and MH categories was no longer significant, whereas the difference between the DH and MH categories remained significant.
Perception of income and neighbourhood
Income satisfaction increased gradually from the ML to the MH category (Table 2, lower part). Income stability was lowest in the DL group, although the average score did not differ significantly from those in the other groups. Satisfaction with the home was greatest in the MH group, followed by the DL group. However, home satisfaction differences were not statistically significant either. Neighbourhood satisfaction increased from the ML to the MH group, but was relatively low in the DH category. The wish to move house was greatest in the DH category, in which it differed significantly from the other groups-as many as 22% wanted to move.
Explanatory value of neighbourhood and personal characteristics
The next step is to examine neighbourhood characteristics, individual characteristics, and individual perceptions in terms of their explanatory value. For the neighbourhood characteristics, this step is to provide insight into pathways through which health may be affected. For the individual characteristics, potential confounding is examined, and for the individual perceptions, insight into their possible mediating role is provided.
Comparison within high-neighbourhood status group
In the comparison within subjects living in high-status neighbourhoods, neighbourhood characteristics did not explain any part of the associations between income and health indicators (physical health: Table 3 , columns 2-4; mental health: Table 3 , columns 5-7). Some individual characteristics did explain part of these associations. Physical performance had an age-and sex-adjusted regression coefficient of À1.12 (p<0.01), which was substantially reduced by schooling (B=À0.89, p<0.01) and income satisfaction (B=À0.70, p<0.05). Nevertheless, in each case the coefficient remained significant. For functional limitations, the same individual characteristics reduced the regression coefficient (age-and sex-adjusted B=À0.82, p<0.01): inclusion of schooling into the model reduced it to À0.55 (p<0.01), and inclusion of income satisfaction reduced it to À0.52 (p<0.01). Moreover, inclusion of partner status reduced the original coefficient to À0.66 (p<0.01). For self-rated health (age-and sex-adjusted B=À0.24, p<0.01), inclusion of income satisfaction even reduced the coefficient to non-significance (B=À0.11).
The age-and sex-adjusted regression coefficient of cognitive ability on income was highly significant (B=1.37, p<0.01). This coefficient was substantially reduced only by inclusion of level of schooling into the model (B=0.97, p<0.01). The age-and sex-adjusted regression coefficient of depressive symptoms on income was not significant (B=À1.23), although it became so with some extensions of the original model. The third mental health indicator, loneliness, had a significant age-and sex-adjusted regression coefficient on income (B=À0.74). No neighbourhood characteristics reduced this coefficient by more than 10%, but several individual characteristics did. The greatest reductions were shown after inclusion of partner status (B=À0.35, n.s.) and income satisfaction (B=À0.39, n.s.) into the model. In addition, schooling and housing tenure reduced the coefficient of loneliness on income to À0.59 (p<0.05) and À0.66 (p<0.01) respectively.
Comparison within high-income group
In the comparison within high-income subjects, several neighbourhood characteristics explained the association between neighbourhood status and health (Table 3 , columns 8-13). The regression coefficient of physical performance on neighbourhood status, adjusted for age and sex, was À0.63 (p<0.05; Table 3 , columns 8-10). This coefficient was reduced by more than 10% when the socio-economic neighbourhood characteristic of percentage receiving social security was included into the model (B=À0.53, n.s.). Four individual characteristics reduced the coefficient by more than 10% each: schooling (B=À0.55, p<0.05), housing tenure (B=À0.48, n.s.), income satisfaction (B=À0.54, n.s.), and neighbourhood satisfaction (B=À0.55, p<0.05). The regression coefficients of the two other physical health indicators were not significant in the original model, and extensions of this model did not change this.
Regarding the mental health indicators (Table 3 , columns 11-13), the regression coefficient of cognitive ability on neighbourhood status (B=0.84, p<0.01) was not reduced by any of the neighbourhood or individual characteristics. By contrast, the regression coefficient of depressive symptoms on neighbourhood status (B=À1.9, p<0.05) was reduced by more than 10% for all neighbourhood characteristics except neighbourhood turnover, with resulting regression coefficients ranging from a non-significant À1.1 after inclusion of the percentage receiving social security benefits to À1.7 (p<0.05) after inclusion of the percentage of persons aged 65 and over. Moreover, the regression coefficient of depressive symptoms on neighbourhood status was reduced by more than 10% for six of the nine individual characteristics: schooling (B=À1.7, p<0.05), housing a All characteristics show significant differences across the five categories (p<0.05). Based on post-hoc comparison, adjusted for age and sex, the significance of the difference of the DL and DH categories with the MH category is indicated by *p<0.05 and ** p<0.01 Table 3 Explanatory value of neighbourhood and individual characteristics (italics reduction of the regression coefficient tenure (B=À1.2, n.s.), income satisfaction (B=À1.4, n.s.), housing satisfaction (B=À1.6, p<0.05), neighbourhood satisfaction (B=À1.5, n.s.) and relocation wish (B=À1.7, p<0.05). The reductions in the regression coefficient of loneliness on neighbourhood status (B=À0.54, p<0.05) largely followed a similar pattern, with resulting regression coefficients ranging from À0.19 (n.s.) after inclusion of neighbourhood homeownership to À0.46 (n.s.) after inclusion of the percentage of neighbourhoods in a large city. Age homogeneity, urbanisation, schooling, and relocation wish did not substantially reduce the regression coefficient of loneliness.
Discussion
This study examined how discrepancies between personal income level and income status of the neighbourhood affect physical and mental health. From a life course perspective, it was hypothesised that discrepancies could develop when older adults, who at midlife had high incomes and lived in a matching neighbourhood, experienced either a substantial income decline or a deterioration of their neighbourhood. Examination of the personal and neighbourhood characteristics in the discrepant groups supported the distinction between the two hypothesised discrepancies. It was established that a substantial proportion (10.2%) of the older population live in such discrepant environments. Among those who lived in a high-status neighbourhood but had low incomes (DL), almost all health indicators showed poorer health as compared to those who lived in matched-high neighbourhoods. The one exception was depressive symptoms, which did not show significant differences. The health differences were substantially reduced when accounting for personal characteristics such as schooling and income satisfaction. However, these differences were not reduced to nonsignificance, except for the indicator self-rated health. The evidence, then, suggests that older adults whose income had declined but who still lived in their highstatus neighbourhoods had poorer physical functioning, poorer cognitive ability, and felt more lonely than those whose income had not declined. A notable characteristic of the DL group was that the majority of homeowners lived in a mortgage-free house. Thus, even though their income was low, their wealth was relatively high. The persistence of health differences shows the stronger effect of income as compared to wealth.
These findings are consistent with the vast literature on the detrimental effect of a low income on aspects of health. The contribution of this study to this literature is that it shows that this effect exists even when only neighbourhoods of high status are considered. An alternative interpretation is based not on the detrimental effect of a low income but rather on the discrepancy between income and neighbourhood itself. Even though we were considering high-status neighbourhoods, the neighbourhoods with a relatively high variety of income levels among its inhabitants may be more heterogeneous in other respects as well. Some authors have suggested that heterogeneity itself may affect health (Kawachi and Kennedy 1997; Marmot and Wilkinson 2001; Lopez 2004) . A recent study by Hou and Myles (2005) suggests that better-off neighbourhoods are socially more homogeneous, offering their inhabitants better opportunities for helpful social relationships. The importance of social relationships as a mediator in neighbourhood effects is also stressed by Sampson et al. (2002) and Krause (2003) . Although we included neighbourhood characteristics which were intended to indicate social integration, these characteristics did not differentiate very well. A valuable next step in examining the health effects of discrepant neighbourhoods would be to focus explicitly on social networks.
Interestingly, Hou and Myles (2005) found that the less advantaged profited from living among the more advantaged. This contrast with our findings may be explained by our focus on older adults, whereas Hou and Myles (2005) studied people aged 12 and over. Being (relatively) poor in later life differs from poverty earlier in the life course. The discrepant group we identified most probably consists of people who used to have income levels comparable to that of their neighbours. Becoming poorer than a reference group-and knowing this will remain so-may be more stressful than being poorer and possibly trying to change that for the better.
Among the older subjects who had a high income but lived in a low-status neighbourhood (DH), one physical health indicator and all three mental health indicators showed poorer health as compared to those who lived in matched-high neighbourhoods. Both neighbourhood and individual characteristics mediated the difference in physical health, especially the percentage of inhabitants receiving social security, personal housing tenure, and income satisfaction. As to mental health, both neighbourhood and individual characteristics also mediated differences in depressive symptoms and loneliness. Among these, extent of homeownership in the neighbourhood as well as personal housing tenure were shown to be the strongest mediators, followed by neighbourhood satisfaction. This evidence suggests that older persons with a high income whose neighbourhood had deteriorated had poorer physical functioning and felt more depressed and lonely. Their poorer health could be attributed to-predominantly socio-economic-neighbourhood characteristics and to personal characteristics, predominantly satisfaction with income, housing and neighbourhood.
These findings correspond to the emerging literature on neighbourhood-based health differences among older citizens (Krause 2003; Glass and Balfour 2003) . The contribution of this study is twofold. First, it shows that such health differences exist even among older persons enjoying the benefits of a high income. Second, it points to possible pathways through which health is affected. These pathways include both objective and subjective factors.
In contrast to the findings for depressive symptoms and loneliness, none of the neighbourhood and individual characteristics explained the association of cognitive ability with neighbourhood status, even in part. This evidence suggests that older persons with a high income whose neighbourhood had deteriorated had poorer cognitive ability than those whose neighbourhood had not deteriorated. A tentative interpretation reverses the direction of causality. Cognitively impaired persons may be more likely to remain living in a discrepant neighbourhood, because they no longer have the competence to move elsewhere (Boyle et al. 2002) .
Several limitations of this study need to be discussed. First and foremost, postal code areas do not necessarily coincide with neighbourhoods. In our study, they are likely to be larger. In particular in the DL group with its predominantly non-urban character, one four-digit postal code may cover a complete village, thus levelling out all neighbourhood-based socio-economic information. By consequence, the impact of neighbourhood characteristics may have been underestimated in the comparison with the MH group, which is located predominantly in urban areas, where postal codes delimit more homogeneous neighbourhoods.
A further limitation is the relatively small number of subjects, especially in the DH group. One reason for this is the substantial number of subjects excluded because of missing data, mostly on personal income. Our non-response analysis shows that the excluded subjects were better off in terms of both objective socio-economic neighbourhood characteristics and personal income satisfaction, but that they had poorer health. It is difficult to infer if this would have influenced the findings in a specific direction. The small number in some groups was also a reason for not making adjustment for covariates other than age and sex, because inclusion of a larger number of covariates in one model might lead to insufficient power. This precluded, however, that we were able to account for interrelations between mediating factors. On the other hand, some authors warn against over-adjustment for individual characteristics, because these characteristics may be determined as much by the place as they are by the person (Macintyre and Ellaway 2003) .
A third limitation is that our calculation of income may be too high for subjects with a partner in the household. We found a very low percentage having no partner among incomes defined as high and, vice versa, a very high percentage having no partner among incomes defined as low. However, partner status is highly correlated with age and sex, and our comparisons were adjusted for these factors. Moreover, in the comparison within the high-income group, partner status mediated the effect of neighbourhood on health for some variables, but not for others.
A final limitation is the cross-sectional nature of our data. Although longitudinal data are available in the Longitudinal Aging Study Amsterdam, the lack of earlier research on discrepancies between income and neighbourhood warrants a first exploration using only cross-sectional data. Nevertheless, this limits our possibilities to disentangle cause and effect. For example, we defined personal perceptions of income and neighbourhood as mediators of the association between income or neighbourhood and health. However, these perceptions may actually be a consequence of the poor health observed. More thorough examination of underlying mechanisms should be carried out in longitudinal data.
Previous research examining the influence of neighbourhood status on health often has used multilevel analysis, where the higher level of neighbourhood status is adjusted for the lower level of personal income. These analyses, although using advanced methods, have not produced unequivocal results (Kawachi and Berkman 2003) . One reason for the equivocal results may be that adjustment is performed without a conceptual clarification of the effects at the levels distinguished (Blakely and Woodward 2000) . We have shown that a conceptualisation of life course effects in terms of the concordance and discrepancy of neighbourhood and personal income status may be instrumental in this respect.
In conclusion, the findings from our study indicate that discrepancy between neighbourhood and personal income status affects the physical and mental health of older persons. Our findings further indicate that effects of discrepant personal income are only partly mediated by other personal characteristics, and that effects of discrepant neighbourhood status are mediated by specific neighbourhood characteristics as well as by older persons' perceptions of their neighbourhood and their income. Our findings suggest that it is worthwhile to devote further study to the precursors and consequences of discrepancies between neighbourhood and personal income status.
